Regional changes in ectonucleotidase activity after cortical stab injury in rat.
During a variety of insults to the brain adenine nucleotides are released in large quantities from damaged cells, triggering local cellular and biochemical responses to injury. Different models of brain injury reveal that the local increase in adenine nucleotides levels is followed by a compensatory up-regulation of ectonucleotidase enzymes that catalyze sequential hydrolysis of ATP to ADP, AMP and adenosine. However, recent studies imply that changes in adenine nucleotides release may also occur in the areas distant from the site of direct damage. Therefore, in the present study we have used the model of cortical stab injury to analyze extracellular ATP, ADP and AMP hydrolysis in the membrane preparations obtained from the brain regions that were not subjected to direct tissue damage. The brain regions analyzed were contralateral cortex, hippocampus, caudate nucleus, thalamus and hypothalamus. It was evidenced that cortical stab injury induced early widespread decrease in AMP hydrolysis in all brain areas tested, except in the hypothalamus, without changes in ATP hydrolysis. These findings imply that brain injury affects global extracellular adenine nucleotide and nucleoside levels, consequently affecting neuronal function in the regions distant to the primary damage.